Abstract. In this work we present the kinetic theory of the parametric instability of a magnetised plasma in the helicon pump field for not too strong magnetic fields ( 0 ω ,
Longitudinal waves in helicon frequency range
To find out what types of waves exist in the helicon regime, ci ce ω ω ω , we analyse the dispersion characteristics of the longitudinal waves in magnetised plasma without pump field. For high-density magnetised plasma, i.e., 
The analysis of the wave propagation for large phase velocity, ω ν + , ( ) ω ν leads to the dispersion relation of fast waves reading
and their damping rate γ
In the long wave limit ( 1 ρ ⊥ ) we obtain for the frequency of Trivelpiece-Gould (TG)
and the damping rate The arguments of the Bessel functions J n ( a ) in the helicon frequency range read
for a linear polarised pump wave and
for a circularly polarised pump wave. We consider the coupling of the harmonics n = 0,
The total increment of the instability becomes
The ion-sound wave instability arises if 2 ≈ a and the IS phase velocity along the magnetic field is of the order of the electron thermal velocity. The increment (2.4) is higher than obtained in [3] .
Parametric excitation of long waves
). The dispersion relation describing the parametric excitation of long waves can be obtained using the smallness parameter 2 2 ( ) 1 E a = kr and retaining the terms up to first order. We consider the case when IS waves are excited with an axial wavelength comparable to the axial wavelength of pump field, i.e., 0 ≈ , and three wave parametric interaction including the helicon pump wave and the IS and TG modes takes place:
Assuming that γ γ we obtain from (2.5) the expression for the increment of the decay It should be noted that, in collision-dominated plasmas, where γ ω , the decay instability has the fastest growth rate provided that the axial wave length k z is comparable to the axial wave length of pump field k 0 .
Summary
The possibility of anomalous absorption of RF power in helicon-produced plasma due to evolution of the kinetic parametric instability of IS waves was first proposed in [3] . The very high level of ion-sound turbulence is caused by induced ion scattering giving rise to high effective collision frequencies 0 ν ω [3] . However, for such high collision rates, the kinetic instability cannot develop as the IS waves are strongly damped and, hence, the maximum ν will only be of the order of the pump frequency. Up to now, there is no clearcut experimental confirmation about what type of instability develops in helicon-produced plasmas. Nevertheless, several observations favour the parametric decay of the helicon pump wave into ion-sound and Trivelpiece-Gould waves [3, 4] .
